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Background: This study seeks to explore the intersections among religion, science and education in Muslim
teachers’ science classrooms in diverse contexts. Specifically, it examines the ways in which the scientific theory of
evolution is understood by Muslim high school science teachers in light of their theological beliefs about creation.
Methods: Data were collected from 25 high school science teachers from various schools in Canada and Pakistan.
Qualitative interviews and focus group discussions were conducted to probe participants' perceptions of evolution
in relation to their religious beliefs and how they address the evolution/creation controversy in teaching.
Results: Canadian and Pakistani Muslim science teachers mostly accepted evolution of living beings except human
beings because human evolution contradicts their Islamic beliefs. Canadian and Pakistani science teachers mostly
lacked a clear understanding of biological evolution and most were in favor of teaching both the religious and
scientific perspectives in their science courses.
Conclusion: This study has implications for teacher development and science education. Better training
opportunities are needed for Muslim science teachers to support them to develop sophisticated content and
pedagogical knowledge about evolution.
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‘Evolution means the survival of the fittest; [I have] no
problem with it. . . . [I] cannot believe that man came
from ape. . . . All the creation is from Allah. . . . [God
created] Adam with clay.’ (A Canadian Muslim
Science Teacher)
The creationism/evolution social controversy plays out
significantly in public schools in North America where cre-
ationists are incessantly trying to find ways to include cre-
ationism in science teaching along with evolution (Alters
2005; Alters and Alters 2001; Larson 2003; Scott 2004).
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in any medium, provided the original work is pcommunities are in agreement that biological evolution is
a central unifying framework of biology teaching and learn-
ing (National Academy of Sciences 2008; Inter-Academy
Panel 2006) and ‘the only explanation for the diversity of
life on this planet that is acceptable to the scientific com-
munity’ (Demers 2006). Nonetheless, the teaching of evo-
lution continues to generate social controversy in many
countries, primarily because of its perceived conflict
with certain personal religious beliefs (Cobern 2000;
Berkman et al. 2008; Branch 2008). While the impact
of creationist ideas on K-12 evolution education has
been well documented in western societies (Futuyama
1995; Eldredge 2000; Lawson 1999; Alters and Alters
2001; Moore 2001; Alters and Nelson 2002; Scott 2004;
Trani 2004; Plutynski 2010; Branch et al 2010), it
remains relatively unexplored terrain in Muslim cultures
and communities.en Access article distributed under the terms of the Creative Commons
g/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction
roperly cited.
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tion and convictions may interfere strongly with his/her
perceptions, understanding and acceptance of biological
evolution, if they conflict with the scientific view of evo-
lution (Cobern 2000; Southerland et al. 2001). At the
same time, other studies suggest that understanding of
evolution may be a predictor of acceptance of evolution
(Rutledge and Warden 2000; Rutledge and Mitchell
2002; Deniz et al. 2008). Further, a growing body of re-
search points to the relationship between an individual’s
acceptance of evolution and his or her understanding
of the nature of science (Asghar and Alters 2011;
Hokayem and BouJaoude 2008; Lombrozo et al. 2008;).
These findings highlight the significance of a compre-
hensive understanding of the fundamental characteristics
of scientific knowledge and evolutionary concepts for
accepting evolution (Kim and Nehm 2011).
In educational settings, teachers’ curricular and peda-
gogic decisions are largely determined by their attitudes
and positions about the academic content (Carlesen
1991). Hence, science teachers’ acceptance or rejection
of evolutionary theory determines how they may present
it to their students (Rutledge and Mitchell 2002). Nehm
and Schonfeld (2007) argue that science teachers are an
important ‘missing link’ between scientists’ views of evo-
lution and the general public’s acceptance or rejection of
evolution. Teachers who do not understand and accept
the science of evolution may not be able to make in-
formed decisions about teaching evolution, thus limiting
their ability to develop a comprehensive understanding
of evolutionary biology among their students.
Although the contemporary Islamic societies generally
follow modern science concepts, it appears that very little
is known about how evolution is construed and taught at
different levels in Islamic communities. This study ex-
plores how the evolution and creation controversy plays
out in Muslim science teachers’ classrooms in Canadian
and Pakistani communities. Currently, Muslims comprise
23.4% of the world population (1.6 billion) and the Muslim
population is estimated to increase at about twice the rate
of the non-Muslim population over the next 20 years (Pew
Research Center 2011). Further, Muslims comprise a large
segment of immigrants in Canada and in European coun-
tries. Indeed, Muslims form the second largest religious
denominational group in most Western countries, includ-
ing Canada, UK, and US (Cristillo 2008; Niyozov and
Pluim 2009). It is important to explore what perspectives
they bring to the global and local discourses on modern
science, religion, and education (Asghar et al. 2007a;
Mansour 2008; Niyozov and Pluim 2009).
While Pakistani teachers are a part of a predominantly
Muslim society where religion significantly shapes the cul-
ture and is entwined with every aspect of life, Canadian
teachers live and work in a secular context. This studyoffers a comparative view of how Muslim teachers make
sense of evolutionary theory in relation to their religious
beliefs in these very different contexts. It also looks at how
their perspectives on evolution shape their professional
practice in their classrooms. Literature on North American
teachers’ views of teaching evolution (e.g., Alberts and
Labov 2004; Moore 2004; Moore and Kraemer 2005; Long
2012) focuses on secular or Christian perspectives, while
few international studies in Muslim-dominated countries
exist (Asghar and Alters 2007; Aroua et al. 2009; Hokayem
and BouJaoude 2008; Asghar et al. 2012; BouJaoude et al.
2010). The lack of information about Muslim teachers’
views on the social controversies surrounding evolution
and creationism, and their impact on science education,
suggests a need to investigate these perspectives in both
secular (i.e., Canada) and religious (i.e., Pakistan) contexts.
Islamic perspectives on biological evolution
The introduction of Darwin’s theory into the Muslim
world generated a vigorous debate among Muslim scholars
and influenced the public mind deeply, particularly when
it clashed wit1h people’s religious, philosophical, and cul-
tural values about the creation of life (Remtulla 1993).
Muslim intellectuals have, and continue to, respond to the
theory of evolution in myriad ways in light of their faith.
The controversy surrounding evolution in the Muslim
world stems from the multiple, and conflicting, interpreta-
tions of the religious text on the origin and creation of
life by Islamic scholars (Cole 1993; Sayin and Kence 1999;
Hameed 2008). Some Islamic theologians vehemently
contest the idea of evolution because it contradicts the re-
ligious view of creation in their opinion, whereas other
scholars view it as compatible with their religious interpre-
tations and endorse the integration of biological evolution
with modern science (Quddus 1971; Khan 1979; Bucaille
1982; Ziadet 1986; Remtulla 1993; Zaman 2003). In fact,
some early Muslim thinkers proposed ideas not inconsis-
tent with Darwinian evolution. Muslim philosophers, such
as Al-Biruni (973 to 1048), Ibn Arabi (1165 to 1240), and
Ibn-Khaldun (1332 to 1406) proposed evolutionary argu-
ments to explain the evolution of living beings ‘although
they did not articulate a fully developed, testable theory
of evolution through natural selection’ (Cole 1993, p. 18;
Sayin and Kence 1999; Shanavas 1999). Ibn- Khaldun and
Ibn Arabi placed human beings in the animal kingdom
and stated that humans are related to other animals in-
cluding monkeys (Shanavas 2008). These Islamic scholars’
writings suggest that they believed in theistic evolution.
Similarly, some recent studies in contemporary Muslim
societies reveal that many practicing Muslim scientists/
biologists believe in theistic evolution to reconcile evolu-
tion and their religious views of creation (Asghar and
Alters 2007; Asghar et al. 2009a, Asghar et al. 2010a;
BouJaoude et al. 2010). Importantly, the Scientific
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(e.g., Egypt, Indonesia, Iran, Pakistan) are signatory to a
statement proclaiming that evolution is an ‘evidence based
fact’ which has never been contradicted by scientific evi-
dence (Inter-Academy Panel 2006).
Mansour (2011) explicates the powerful role of Islam
in shaping Muslim intellectual and broader publics’ re-
sponse to modern science. According to him, Islam in most
contemporary Muslim communities is not just restricted
to moral and spiritual beliefs like other religions. Instead,
Islam for its adherents is a ‘complete and comprehensive
way of life’ (Mansour 2011, p. 285). Thus, any perceived
dissonance between their religious convictions and scien-
tific knowledge may lead to a conflicted relationship with
certain aspects of science and technology. In view of the
central role of religion in the private and public spheres
in Muslim societies, it is essential to understand the ways
in which it impacts education in these communities.
According to Dagher and BouJaoude (2011), science educa-
tion in Muslim countries is primarily influenced by two
notable sources, the official interpretation of religion and
science by the ulema (religious leaders) and popular views
about the interactions between science and religion. The of-
ficial stance, however, is not monolithic as there have been
pluralistic religious responses to science even within the
same religious sect. Dagher and BouJaoude further argue
that popular and personal interpretations are more likely to
influence how teachers present the relationship between
Islam and science to their students. In general, both official
and popular stances tend to endorse compatability between
Islam and science. Nonetheless, the tensions between reli-
gion and science often surface in the arena of evolutionary
science. Some scholars expect this controversy between
Islam and evolutionary science to grow with the rise in
Islamic creationism in some Muslim countries. For in-
stance, Hameed (2008) argues that creationist discourses in
Turkey are influencing the minds of youth in neighboring
Muslim countries in the region.
According to Mansour (2008), the complex intersec-
tions between teachers’ social, cultural, and professional
contexts significantly influence their thinking and class-
room practices. Equally important are Muslim teachers’
religious frameworks that inform many teachers’ notions
of the purpose of science, curricular content and peda-
gogical objectives (BouJaoude et al. 2010; Mansour
2008). Studies with Muslim teachers in Islamic schools
indicated that preparing Muslim students to succeed in
western cultures while holding on to their distinct values
was central to these teachers’ pedagogical practice (Selby
1992; Zine 2001; Niyozov and Pluim 2009). Exploring
Muslim teachers’ religious and scientific perspectives on
evolution is, thus, very important to develop a better un-
derstanding of how they enact the curriculum in their
classrooms (Mansour 2011). Some recent studies arebeginning to shed light on the ways in which social and
religious debates about evolution influence how the
science of evolution is taught in predominantly Muslim
societies. These studies illuminated complex interactions
existing among evolutionary science, Islam, and educa-
tion across these culturally and politically diverse set-
tings. One such finding was that religion seems to play
an important role in many Muslim biology teachers’ and
professors’ understanding of evolution and their posi-
tions regarding the teaching of evolution. The Qur’an,
the holy book of Muslims, includes many verses about
creation of life. Accordingly, Muslim scientists and edu-
cators interpret these scriptures in diverse ways,
resulting in the full range of complete acceptance of evo-
lution, selective acceptance of certain components of the
theory to reconcile it to their religious interpretations, or
a complete rejection of evolution. Another significant
finding was that Muslim teachers’ religious orientations
often impact their pedagogical practice regarding evolu-
tion (Asghar et al. 2007b, Asghar et al. 2009b; BouJaoude
& Dagher 2009; Derayeh and Turgay 2009; BouJaoude
et al. 2010).
Clément and colleagues (2008) in their studies with
Christian and Muslim teachers from diverse cultures
(Europe, Africa, and Middle East) found that a nation’s
cultural and religious contexts are intimately linked to
teachers’ conceptions of evolution and their response to
the evolution/creation controversy. The findings indi-
cated significant differences between countries, religions,
gender, and level of instruction. For example, biology
teachers were more accepting of evolution than language
or elementary school teachers, atheist and agnostic teachers
were more likely to accept evolution than teachers with
theistic beliefs, and Christian teachers accepted evolution
more than Muslim teachers (Clément et al. 2008). Further-
more, they found that there is widespread rejection of
evolution in countries with Muslim majorities. Still, other
inquiries with Muslim teachers revealed that their theo-
logical frameworks substantially shaped their views about
the natural world and controversial socio-scientific issues,
such as cloning, abortion, birth control methods, etc.
Teaching about these issues might pose problems because
of their potential discord with their religious and cultural
norms (Haidar 1997; Mansour 2008).
This study builds on this prior work and explores
Muslim science teachers’ views on evolution in relation
to their religious beliefs and their pedagogic decisions
about evolution in formal education settings. Muslim
high school science teachers from Pakistan and Canada
were interviewed for this purpose. The questions guiding
this inquiry were: (a) What are Muslim teachers’ percep-
tions of biological evolution in relation to their religious
beliefs? (b) How do they negotiate any discords between
science and their Islamic beliefs? (c) What do they think
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ferences, if any, exist for Muslim educators situated in
secular and religious contexts?
Methods
Data collection and analysis
This study was conducted in six different Canadian and
Pakistani high schools to illuminate the ways in which
personal faith, scientific knowledge, and cultural values
influence the minds of science teachers vis-à-vis biological
evolution. All schools were contacted through local pro-
fessional contacts that were trusted and respected by the
school communities. Given the potentially sensitive nature
of this topic for Muslims, it was important to create a safe
environment where teachers could talk about their reli-
gious beliefs comfortably during the interviews. Therefore,
the participating teachers and their school administrators
were informed that their identities, institutional affilia-
tions, and any other identifying information would not be
disclosed in any published work. Twenty-five high school
science teachers from the two countries participated in
this study.
The concept of evolution is typically introduced in
high schools; thus, this research seeks to explore how
high school teachers approach evolution with their stu-
dents. Muslim science teachers were selected from two
Islamic schools located in a large Canadian province.
These Islamic schools follow the provincial science cur-
riculum. The theory of evolution and various evolution-
ary concepts, for example, natural selection, speciation,
mimicry, and adaptation, are discussed in the biology cur-
riculum for grades 11 and 12. Seven Canadian Muslim
teachers (six men and one woman) agreed to participate
in the interviews; three teach biology, one biology and an-
thropology, one chemistry, one anthropology, and one
health science and Arabic. Canadian Muslim teachers
were mostly first generation immigrants from the Middle
East and South Asia.
Eighteen Pakistani Muslim teachers (three men and
fifteen women) from four schools - two public and two
private schools - located in two urban centers voluntarily
participated in this study including ten biology, one
chemistry, one biology and chemistry, one physics and
four general science teachers. Pakistan is an Islamic Re-
public where Muslims constitute around 95% of the
population. Islam permeates every aspect of the cul-
tural, social, and educational systems. The national sci-
ence curriculum used in all K to 12 government
schools follows modern science education, although
the Islamic faith is the cornerstone underpinning the
Pakistani national curriculum. The goal of the national
biology curriculum for grades 9 to 12 is to ‘enable the
students to appreciate that Allah (S.W.Ta) is the Cre-
ator and Sustainer of the universe,’ followed by othergoals such as ‘develop an understanding for Biological
facts, concepts and principles and an appreciation of
their significance’ (Ministry of Education, Government
of Pakistan 2000, p. 1). A review of the official biology
textbooks being used in public schools all over Pakistan
revealed that the topic of evolution is included in the
high school biology curriculum and textbooks for
grades ten and twelve; various examples of the evi-
dence supporting evolution, for example, the fossil rec-
ord, comparative embryology and biochemistry, are
also presented. Natural selection is discussed in detail
in the 12th grade biology textbook. The textbooks also
include the religious text that draws on the relevant
Quranic verses on the origin and creation of life. The
interpretations seem to reconcile the scientific and reli-
gious perspectives about the common origin and re-
latedness of all living beings. For instance, the idea of
common origin of ‘all living things’ including humans
is discussed in the ninth grade textbooks and sup-
ported in light of certain Quranic verses, such as ‘We
made everything from water’ (The Quran, 21:30)
(Asghar et al. 2010b).
Data were mainly collected through individual inter-
views with seven Canadian and twelve Pakistani
teachers (35 to 60 minutes) and a focus group discus-
sion with six additional science teachers (60 minutes)
in Pakistan. Interviews with Canadian teachers were
conducted in English. All interviews and focus group
discussions with Pakistani teachers were conducted in
Urdu – the national language of Pakistan. Urdu tran-
scripts and field notes were translated into English later
for data analysis. The semi-structured interview conver-
sations were meant to probe teachers’ perceptions of
the relationship between religion and evolutionary sci-
ence, knowledge of evolutionary concepts, and how they
address the evolution/creation controversy in their teach-
ing. Interview transcripts were analyzed through line-by
-line coding to identify the salient concepts that were im-
portant to the participants (Strauss and Corbin 1998). Indi-
vidual profiles were created using data reduction strategies
to identify and collapse codes into larger categories and
themes. A recursive coding process helped in re-examining
and refining the prevalent themes. The constant compara-
tive method using open and axial coding was used to exam-
ine the relationship between important concepts and
themes related to the research questions (Glaser and
Strauss 1967; Lincoln and Guba 1985; Strauss and Corbin
1990). A comparison of the salient themes across all the in-
terviews by creating cross-case matrices and concept maps
revealed several notable patterns in the data (Maxwell
2005; Seidman 1998a, 1998b). In this qualitative study, the
findings are generalized to the participants only. This study
was conducted after obtaining the ethics approval from the
Research Ethics Board at McGill University.
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The main categories and themes emerging from the data
uncovered several important and interesting trends in
the ways participants understood and described evolu-
tion in relation to their core religious beliefs about the
origin and creation of life. This section illustrates the key
themes arising from the conversations with Canadian and
Pakistani teachers about the different ways in which they
understand and describe evolution in relation to their core
religious beliefs; how their religious affiliations relate to
their positions about evolutionary theory; and their in-
structional practice with regard to evolution.
Canadian teachers’ perceptions of evolution
Although no Canadian teacher accepted human evolu-
tion, three of the Canadian teachers selectively accepted
certain components of evolution that were compatible
with their religious beliefs. They were in favor of evolu-
tion of living beings, excluding humans. One science
teacher said that ‘complex animals and plants evolved
from simple organisms.’ He also believed that ‘life
started in water’ and evolved subsequently, but the cre-
ation of human beings was not a part of this evolution
process. Similarly, two secondary biology teachers cited
the ‘fossil evidence’ supporting the evolution of living
beings and indicated that it ‘made sense to them’. None-
theless, they did not accept human evolution. Some be-
lieved in the existence of other life forms and their
evolution before Adam, the first human being, was cre-
ated and sent to the Earth. As one participant noted:
Millions of years old fossils [provide an] impressive
record. . . . We can’t deny factual record through
science, it’s very impressive. . . .Adam was thrown on
the ground [from the heaven], but doesn’t mean that
life didn’t exist before that; trees, birds, fossils, existed.
As noted, human evolution emerged as a contentious
issue among Canadian Muslim teachers. Nearly all teachers
emphatically rejected the evolution of human beings as
they deemed it incompatible with their religious belief of
the special creation of human beings. As most of them fur-
ther illustrated, they did not want to believe that human
beings are biologically related to apes and monkeys. As
one male science teacher noted, ‘I cannot believe that man
came from ape. Humans were created in one shot by God.’
Another male science teacher echoed this view against
human evolution. He believed that Adam and Eve came
into existence as humans and they were not related to apes
or other animals.
[Evolution] is ‘non-sense. . . . [My] iman [faith] is that
‘human beings were created by Allah in one-shot. . . .
[I am] pretty sure that facts don’t support evolution. .. . Adam and Eve were created in the human form,
not as apes.’
Two participants believed in the special creation of all
species. As one science teacher said, ‘God has made every
type; apes and reptiles. It doesn’t mean that reptiles or
birds evolved’ from other animals. He also believed that
humans were created before the other animals like gorillas
and chimpanzees. As he explained:
Scientists couldn’t trace real evolution despite the
development of science. . . . I don’t believe that
humans evolved from gorillas and chimpanzees. I
believe that human beings came first on earth. Adam
and Eve, and then gorillas and chimpanzees appeared
on the earth.
Echoing these views, another teacher said that all living
beings were created by God in their present form; they did
not evolve gradually and ‘existed simultaneously.’
Evolution is a man made theory. God doesn’t need
any chain of events or sequential development of
things from simple to complex, doesn’t need anything
to happen gradually and sequentially. . . . all living
beings existed simultaneously, same form and shape.
He brought up deficient examples to support his argu-
ment against evolution. For example, he said that he
watched a documentary film claiming that humans lived
on the earth prior to the existence of monkeys.
There are serious flaws in evolution, for example, a
documentary showed that a human body was found
covered in snow, the body was intact, in the arctic
region; carbon dating [showed] that this human
existed before monkeys.
When probed further about the name of the documen-
tary or the channel where it was televised, he said that
he did not remember the name of the channel or the pro-
gram. One participant, a female anthropology teacher, how-
ever, did not hold any firm ideas against the evolution of
plants and animals and held it as a ‘possibility,’ since in her
view, ‘the Quranic language is very metaphorical and sym-
bolic. I can neither reject nor accept [evolution] completely’
in relation to other living beings, she maintained. She also
believed that Islam and science are compatible and, there-
fore, was not averse to the idea of evolution of living beings
except human beings. ‘Religion and science don’t contradict
each other. I am open to it. Other living beings could have
evolved from simple to complex forms,’ she noted.
A health science teacher shared an interesting perspective
on religion and science. He did not seem interested in
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Instead of ‘wasting time’ on thinking or asking questions
about the creation of plants or other living beings, he con-
centrated on living his life in accordance with his religious
beliefs and preparing for life after death. In his words:
Iman [faith] is to believe in the unseen. Don’t ask too
many questions. Allah won’t ask why this tree is
purple or why leaves fell. He will ask about what we
did in our youth. . . . It never came across to me how
Allah created plants. . . . Allah will not ask about it
after death. I will ask Allah about it. . . . Why waste
your time on such questions [now].
Strikingly, all Canadian teachers clearly stated that
they do not see any major conflicts between Islam and
science in general. As one teacher and administrator
said, ‘people, through research and investigation, will find
out the secrets of heavens and earth. We haven’t ex-
plored enough.’ Likewise, while reflecting on the rela-
tionship between science and Islam, another teacher said
that he did not see any ‘conflict’ between religion and
science. ‘Nature and din (religion) don’t conflict. They
make sense,’ he noted.
Canadian teachers’ positions on evolution education
All Canadian teachers said that evolution is taught in
biology courses in their schools. Nevertheless, the ma-
jority (six out of seven) were in favor of discussing the
religious view of creation while teaching the science of
evolution. One teacher said that she teaches ‘the reli-
gious perspective on the origin of life and evolution’ in
her class. Another teacher was in favor of presenting
various religious perspectives on the origin of life and
engaging students in arguments over Darwin’s theory in
his class.
Different religions have different perspectives on the
origin of life – Islam, Buddhism, First Nations, etc. [I]
present these perspectives also alongside the scientific
idea to students. . . and ask my students, what do you
think? Are you pro or anti-Darwin and they give their
arguments.
Similarly, another male biology teacher explained that
he teaches the views of some Islamic creationists as well
as the scientific model of evolution. ‘Evolution is taught
in grade 12. I teach both sides – the religious and the
scientific perspectives. I teach [the biology] textbook as
well as Harun Yahya’sb viewpoint,’ he noted. Another
teacher also shared similar instructional decisions and
explained that in a religious school, teachers have the
freedom to include their religious perspectives in science
as well as other subjects.In public schools, religion is not allowed in [science]. .
. . In a religious school, it is different; Islam would be
in science classes. There is freedom to include Islam
in every subject . . . look at things from the religious
point of view.
Another teacher who also served in an administrative
position at one of the Islamic schools explained that
the topic of evolution is taught at middle and high
school levels in his school. According to him, following
the required curriculum content, including biological
evolution, was important even if some topics did not
resonate with their religious beliefs. As he noted: ‘Evo-
lution should have an accommodation in teaching. We
teach a lot of things, which may not necessarily be
our belief.’Pakistani science teachers’ perceptions of evolution
Pakistani Muslim teachers displayed a range of ideas,
with creationism and scientific evolution on two poles of
the spectrum and a continuum of ideas reflecting the
ways in which they try to reconcile biological evolution
with their religious beliefs about creation.
Most Pakistani teachers (14 out of 18) either accepted
or considered the possibility of the evolution of living
organisms, although nearly all Pakistani science teachers
rejected human evolution because they believed that
‘human beings did not evolve from monkeys.’ These
teachers recognized and accepted the scientific model
and evidence supporting the micro and macro evolution
of living beings other than human beings. For example,
a female secondary biology teacher accepted the evolu-
tion of bacteria, plants, and animals as well as the bio-
chemical origin of life, but she firmly believed in the
special creation of human beings. In the same vein, a
chemistry teacher who also studied biology did not
accept human evolution; however, she explained that
the fossil record and ‘similarities between organisms
across different phyla’ convinced her to accept the evo-
lution of plants and animals. Similarly, another biology
teacher believed that ‘animals and plants evolved from
simple forms through the process of evolution through
modification.’ Further, the idea of the biochemical origin
of life did not conflict with her religious beliefs as
she explained that ‘God made everything from water
and science also says that life originated in water.’ She
further added:Inorganic chemicals and minerals turned into organic
compounds, and simple life forms originated from
these chemicals. Complex eukaryotes evolved from
prokaryotes and . . . trees and plants and animals
developed through evolution.
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teachers said that they were opposed to the scientific
idea of human evolution on religious grounds as it
conflicts with their Islamic view of creation. They be-
lieved in the special creation of human beings in their
present form. Several teachers said that ‘Adam was
created by God suddenly, not gradually.’ A biology
teacher explained that according to the Islamic view
of creation, human beings were made with clay and
water by God as they are in their present structure
and form.
The Islamic view of human creation is that humans
were made with clay and water by God. Then they
developed gradually. . . Humans were created by Allah
with water and clay as they are in their present form,
physical structure and form.
While elaborating her religious view of human cre-
ation, another biology teacher who had a master’s degree
in zoology noted:
Human beings didn’t evolve from any other species.
Allah created Adam from clay and blew His spirit into
him. That’s why humans decompose into clay after
dying.
Four Pakistani science teachers completely rejected
evolution because they believed in the special and sudden
creation of all living beings. According to a biology
teacher, ‘all life forms were created as they are [including]
reptiles, fishes, and humans.’ Another biology teacher
made an interesting connection between Lamarck’s theory
of inheritance of acquired characteristics and her religious
view of special creation. In her words:
Different species did not evolve from each other as
Darwinism suggests. . . . Actually Lamarckism is
related to Islam. According to Islam, God created
living beings in pairs and then they changed through
the inheritance of acquired characteristics, and that’s
what Lamarck said.
Nevertheless, all agreed that there is ‘no contradiction
between science and Islam’ in general. Several teachers
(ten) emphasized that Muslims need to ‘explore the
world’ to understand it scientifically. As one female biol-
ogy teacher noted, ‘God gave us aqal [reason] to think
and understand the world.’
Pakistani teachers’ positions on evolution education
Nearly all the Pakistani science teachers (17/18) were in
favor of using religious based explanations about the
creation of life in their science courses. Although theseteachers said that they teach the scientific concept of
evolution, the majority said that they also discuss the
Islamic point of view about the origin of life. It is not
surprising given the fact that the Quranic verses about
the origin of life are a part of the official high school
biology textbooks. Moreover, many teachers said that
they ‘tell the students that it’s wrong’ because their inter-
pretation of the Islamic perspective on creation discon-
firms evolution, particularly human evolution, through
common descent. A biology teacher, who also teaches
chemistry, noted that she teaches biological evolution
because it is a part of the required science curriculum
and examination. ‘We have to cover this topic because
students want good grades on their exam,’ she noted.
Nevertheless, she also felt that it was important to present
the religious perspective to students as ‘children’s Islamic
knowledge is limited.’ Hence, ‘while teaching biology to
my students, I tell them that as Muslims we believe that
we are created by Allah and our father is Adam,’ she fur-
ther added.
Alternatively, a Pakistani biology teacher said that she
does not wish to create a conflict in her students’ minds
about Islam and science. Although she echoed other
teachers’ thoughts in regard to the perceived conflict be-
tween scientific evolution and the Islamic perspective on
creation, she believed in keeping science and religion
separate. She said that one of her university professors,
who taught biological evolution, had influenced her ideas
about science and religion. Her discussions with her pro-
fessor helped her to reach the conclusion that science
and religion are ‘separate’ enterprises and science should
not be ‘mixed up’ with religion. While she believed in
the special creation of Adam and Eve due to her religious
convictions, she did not intend to influence her students’
minds against evolution because she felt that contradicting
evolution on religious grounds would negatively impact
students’ engagement with this topic as well as their
understanding and acceptance of evolution. Therefore,
she said that she does ‘not tell her students that [evolu-
tion] is against Islam’ to keep them interested in the topic.
As she noted:
Teachers have a great impact on their students’
thinking as my own teachers influenced my thinking
profoundly about science and religion. . . .Students’
minds shouldn’t contradict science and religion. If we
say that our religion doesn’t accept [evolution], if a
controversy arises in students’ minds, they won’t
accept, won’t understand, wouldn’t want to learn it,
they would think that evolution is against Islam.
Several teachers also mentioned that some of their
students tend to bring up their religious ideas about cre-
ation in their courses if they are ‘doubtful’ about
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do not tend to accept evolution. A few teachers said that
they explain to their students that evolution ‘is your sub-
ject, it is science and they should study it to gain know-
ledge.’ As one biology teacher said, ‘I tell the students
that your religion is right and you have to accept your
religion, but we study [evolution] as a subject.’
Conclusions
This work illuminates the powerful impact of Muslim
teachers’ religious and cultural notions on their under-
standing of science as well as their pedagogical practice.
Importantly, it illuminates the dynamic interactions be-
tween their religious, cultural, and scientific spheres in
which learning takes place. As the findings illustrate, a
clash between these spheres may inhibit teachers’ en-
gagement with evolutionary concepts. The interpretive
framework developed by Dagher and BouJaoude (1997)
was employed to examine participants’ positions regard-
ing evolution and the relationship between these posi-
tions and their religious beliefs. This framework served
as a useful tool to capture the various ways in which par-
ticipants conceptualized the relationship between reli-
gion and evolution. The following categories based on
this framework were employed to analyze the main
themes from the interview findings:
a. Individuals who accepted evolutionary ideas using
arguments from an evolutionary or reconciliatory
perspective.
b. Individuals who did not accept evolutionary ideas
presenting arguments from a creation or
antievolutionary perspective.
c. Individuals who selectively accepted only certain
aspects of evolutionary theory arguing from a
compromised perspective.
d. Individuals who were neutral espousing either a
noncommitted or a confused perspective.
e. Objections to evolution: conceptual difficulties,
alternative interpretations.
The analysis of findings using this interpretive framework
suggests that Muslim teachers negotiated their relationship
with evolutionary science in different ways. Approximately
three-fourths of the Muslim teachers tended to selectively
accept only certain aspects of evolutionary theory present-
ing arguments from a compromised perspective. As dis-
cussed earlier, the majority had issues with the idea of
human evolution on religious grounds, although they rec-
ognized the evolutionary relationships among other organ-
isms and accepted their common ancestry. Many teachers
said that shared ancestry with apes is unacceptable because
human beings are superior. Some teachers presented reli-
gious arguments in favor of the special creation of all livingbeings, thus vehemently rejecting evolution completely. A
few displayed a confused perspective because they were not
interested in delving into any contentious issues regarding
evolution and religion. Studies in other societies with
Muslim populations including teachers found that they
either did not want to commit to any position regarding
evolution or accepted evolution selectively to harmonize it
with their religious beliefs about creation (Derayeh and
Turgay 2009; BouJaoude et al. 2010). Other inquiries re-
vealed that Muslim teachers and students tend to use a
combination of theological and biological explanations
when making sense of evolution and other biology con-
cepts because scientific and theological domains are often
intertwined or diffused in their minds (Haidar 1999, 2002;
Aroua et al. 2009; Asghar et al. 2009a). The tensions that
arise between the secular values that come with modern
science and teachers’ theological frameworks may lead to
outright rejection or modification of certain scientific ideas
to seek harmony between Islam and science (Mansour
2008, 2011). Notably, scientific evidence did not seem to in-
fluence the thinking of those who rejected or selectively ac-
cepted evolution. Both Canadian and Pakistani Muslim
teachers viewed their theological interpretations as ‘true
knowledge’ and judged scientific claims against their beliefs.
Several teachers drew on their personal religious views to
make sense of the theory of evolution, while some teachers
said that the views of Islamic scholars on this subject
influenced their thinking. In general, the teachers in this
study reinforce the view that evolution can be an extremely
controversial and difficult subject for Muslim teachers, par-
ticularly as it relates to human evolution.
Although the purpose of this study was to elucidate
teachers’ perceptions of evolution in relation to their
Islamic beliefs and classroom practice, the presence of mis-
conceptions and knowledge gaps about evolution in the
study population is worth articulating. Alarmingly, the ma-
jority of teachers lacked a comprehensive understanding of
evolutionary theory and demonstrated grave misconcep-
tions about key evolutionary concepts. Several Pakistani
teachers did not clearly understand the difference between
Lamarck's idea of the inheritance of acquired characters
and Darwin's theory of evolution. Indeed, some Pakistani
teachers were in favor of Lamarck's theory and used it as
an explanation for evolution of living beings. Canadian
teachers, on the other hand, did not seem to endorse
Lamarck's theory. However, both Canadian and Pakistan
teachers had gaps in their knowledge about the mech-
anisms involving micro and macro evolution. Several
teachers did not have a deep understanding of the geo-
logical timeline, fossil record, and radiometric dating.
Many teachers could not explain the concept of natural
selection as well as other evolutionary mechanisms, i.e.,
genetic drift, migration (gene flow). Another glaring mis-
conception among many teachers was that humans directly
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know the various stages in the process of human evolution
and the evidence supporting it.
A significant majority of science teachers in this study
also lacked a clear understanding of the epistemology of
science. For example, some objections to evolution indi-
cated that many participants held misconceptions regard-
ing the nature of science, such as attempts to suspect
biological evolution by suggesting that it was ‘just a theory
and thus cannot be correct.’ Several teachers seemed un-
aware of the vast physical evidence supporting evolution
and the methodological tools employed by scientists to
gather various types of evidence. Studies with Arab
Muslim teachers found that they had inadequate under-
standings of the nature of science because in their profes-
sional programs they were not exposed to the scientific
principles, approaches, and methods that are used to gen-
erate and test scientific claims (Haidar 1997, 1999, 2002).
As expounded above, several studies suggest that concep-
tual comprehension of evolution may influence an individ-
ual’s acceptance of evolution. In other words, individuals
who understand the concept of evolution are more likely
to accept its validity (Rutledge and Warden 2000; Rutledge
and Mitchell 2002). Importantly, a comprehensive and
sophisticated understanding of the nature of science is re-
quired to learn and appreciate the scientific status of evo-
lutionary theory, the evidence and arguments that support
it, the methods that support its central claims, it’s explana-
tory and predictive power, its importance in history, and
its ability to provide a unifying and coherent framework
for biology (AAAS 1993; NSTA 2000; NAS 2008). Indeed,
research suggests that students’ and teachers’ views of
science and the nature of science (NOS) may influence
their understanding and acceptance of evolution (Dagher
and BouJaoude 1997, 2005). Further, some studies suggest
a positive correlation between understanding the nature
of science and acceptance of evolution (Scharmann and
Harris 1992; Trani 2004; Rutledge and Warden 2000;
Lombrozo et al. 2008). Strikingly, studies with Muslim
biologists’ revealed that a deeper knowledge and appre-
ciation of the various types of physical evidence sup-
porting evolution led them to accept the scientific model
of evolution (_____2011).
Research suggests that teachers’ attitudes and views
about the content impact their curricular and pedagogic
decisions (Carlesen 1991; Deniz et al. 2008). Hence,
science teachers’ acceptance or rejection of evolutionary
theory may determine how they will present it to their
students (Aguillard 1999; Shankar and Skoog 1993;
Rutledge and Mitchell 2002). Further, scholars contend
that teachers who do not accept the science of evolution
may not be able to make informed decisions about
teaching evolution, thus limiting their students’ ability to
develop a comprehensive understanding of evolutionarybiology (Rutledge and Mitchell 2002; Sanders 2010). A
striking association between teachers’ religious under-
standings of evolution and their positions on evolution
instruction was observed in this study. A large number
of participants in this research advocated the teaching of
religious explanations along with evolutionary content.
Canadian teachers said that evolution is taught in biol-
ogy courses in their schools because they follow the pro-
vincial science curriculum. Nevertheless, the majority
were in favor of discussing creationist ideas including
Intelligent Design while teaching the science of evolu-
tion. They also said that they explain to their students
that they have to cover the required textbook content,
even though evolution is not acceptable in Islam. Simi-
larly, most Pakistani teachers were in favor of teaching
their religious perspectives about the creation of life
in their science courses. This is not surprising in the
Pakistani science education context given the fact that
religious text related to the origin and creation of life is
embedded in the national science curriculum and biol-
ogy textbooks. It is important to note that the religious
text is generally interpreted to be in support of evolu-
tionary theory. Nonetheless, the curriculum enacted by
the Pakistani teachers was, in many ways, at odds with
the goals of the national science curriculum. Although
the biology teachers said that they teach the scientific
concept of evolution, many said that they share their
creationist beliefs during evolution instruction. For ex-
ample, they tell the students that evolution is ‘only a
theory’ and ‘human evolution is wrong.’
The similarities between Canadian and Pakistani teachers’
pedagogical decisions regarding evolution highlight the in-
fluential role of theological frameworks in shaping teachers’
instructional practice. Muslim teachers in both contexts
acted as gatekeepers of knowledge while enacting their
science curricula. Their narratives bring out the tension that
exists between what they are supposed to teach and what in
their view constitutes legitimate knowledge. While they try
to cover the curricular content that their students will be
tested on in the science exams, they also feel that it is their
responsibility to pass on the ‘true religious knowledge’ to
their students. Since many teachers explicitly question the
validity of evolutionary theory in their instruction and most
have several misconceptions about evolution, it is plausible
that students in their classes are not receiving adequate in-
struction about evolution. If teachers are against evolution,
they are likely to employ less effective strategies for teaching
evolution (Sanders 2010). Additionally, scholars argue that
teachers’ beliefs may impact their students’ knowledge and
worldviews (Diekhoff 1983; Rutledge and Mitchell 2002).
A wide range of sensitivities and concerns can poten-
tially create conflict in relation to evolution instruction.
These include internal factors, such as teachers’ religious
orientations; comprehension and acceptance of
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construction in science; teachers’ beliefs about how the
content knowledge should be presented to students; and
knowledge of prevalent misconceptions about evolution.
Additionally, several external barriers can pose chal-
lenges for the teaching of evolution, for example, school
policies related to evolution education, religious values
of the school community, students’ and parents’ views
about creationism and evolution, pressure from school au-
thorities and community members; and opposition from
religious leaders (Tatina 1989; Moore and Kraemer 2005;
Sanders and Ngxola 2009). A careful consideration of these
factors in preparation programs may help teacher educa-
tors and teachers to address the creationism/evolution
controversy and develop effective approaches for teaching
the science of evolution.
This study has implications for professional develop-
ment of Muslim teachers in science education. As a
number of studies suggest, providing better learning and
professional development opportunities in teacher prepar-
ation and continuing education programs would enable
them to develop a deeper and sophisticated understanding
of biological evolution. Exposing science teachers to the po-
tential challenges they might face while teaching evolution
and effective pedagogical strategies to address them would
also enable them to create better learning opportunities
for their students. In a study with science teachers who had
different religious affiliations, Sanders (2010) found that
teachers’ concerns about teaching evolution significantly
subsided as their understanding of the subject matter and
pedagogical skills improve. Dagher and BouJaoude (2011)
advocate a deliberate engagement with socio-scientific
issues and religious perspectives on them in predomi-
nantly Muslim cultures. They argue that moderate religious
leaders, science educators, and scientists need to engage
the academic and broader publics in discussions around
the ‘nature of scientific knowledge and its relationship to
religious knowledge’ from various standpoints. Exposure
to pluralistic interpretations of religion in relation to
science in Islamic societies would inform curriculum de-
velopers and science educators’ efforts to improve science
teaching and learning (Poole 1996; Dagher and BouJaoude
2011, p. 84).
This work also informs science teachers in Western soci-
eties about how Muslim students might think about the
evolutionary science being taught. Educating students
from different ethnic backgrounds requires an understand-
ing of the religious and cultural perspectives that they
bring to the classroom to identify cognitive and emotional
barriers to learning about evolution (Donnelly et al. 2000;
Niyozov and Pluim 2009). As noted earlier, Islam is not a
monolithic religion. Muslim philosophers and intellectuals
have been actively contributing to vibrant discourses
around science and Islam for many centuries and acrosscultures. Similarly, popular views on science and Islam also
vary considerably within and across various Muslim tradi-
tions and communities. Therefore, future studies need to
explore these multiple perspectives in relation to Islam
and science, and to evolutionary science in particular.
Endnotes
aSWT is an abbreviation for Subhanahu Wa Ta'ala that
Muslims use for the sublime name of Almighty Allah and
it means Glory be to Allah, The Exalted. http://islam.
about.com/od/glossary/g/swt.htm.
bHarun Yahya is the pseudonym of Adnan Oktar, one of
the leaders in Turkish creationism (explicit anti-evolution),
and very popular in some Islamic countries.
Acknowledgements
This study was supported by a grant from the Social Sciences and
Humanities Research Council (SSHRC), Canada.
Received: 30 January 2013 Accepted: 30 January 2013
Published: 26 March 2013
References
Aguillard, D. (1999). Evolution education in Louisiana Public Schools: a decade
following Edwards v. Aguillard. The American Biology Teacher, 61(3), 182–188.
Alberts, B, & Labov, JB. (2004). From the National Academies: Teaching the
Science of Evolution. Cell Biology Education, 3, 75–80.
Alters, B. (2005). Introduction to evolutionary thinking: Problems with teaching,
learning, and creationism. In J Cracraft & R Bybee (Eds.), Evolutionary science
and society: educating a new generation. Proceedings of the BSCS, AIBS
Symposium, November 2004, NABT Convention Chicago, IL. Washington DC:
American Institute of Biological Sciences.
Alters, BJ, & Alters, SM. (2001). Defending evolution in the classroom: a guide to the
creation/evolution controversy. Sudbury, MA: Jones and Bartlett Publishers.
Alters, B, & Nelson, CE. (2002). Teaching evolution in higher education. Evolution,
56(10), 1891–1901.
American Association for the Advancement of Science (AAAS). (1993).
Benchmarks for science literacy. New York: Oxford University Press.
Aroua, S, Coquide, M, & Abbes, S. (2009). Overcoming the effect of the socio-
cultural context: impact of teaching evolution in Tunisia. Evolution: Education
and Outreach, 2, 474–478.
Asghar, A, & Alters, B. (2007). Science is in our brains and religion is in our blood:
Muslim teachers' and scientists' conceptions of biological evolution and
evolution education (Proceedings, National Association for Research in
Science Teaching (NARST) Conference, April 2007).
Asghar, A, & Alters, B. (2011). Religion, culture, and evolutionary science: Paradoxes
and promises in Muslim societies (55th Annual Conference of the Comparative
and International Education Society, Montreal, QC). May, 02, 2011.
Asghar, A, Wiles, JR, & Alters, B. (2007a). Canadian pre-service elementary
teachers’ conceptions of biological evolution and evolution education. McGill
Journal of Education, 42, 189–209.
Asghar, A, Wiles, JR, & Alters, B. (2007b). Discovering international perspectives on
biological evolution across religions and cultures. International Journal of
Diversity in Organizations, Communities, and Nations, 6, 81–88.
Asghar, A, Wiles, J, & Alters, B. (2009a). Biological evolution and Islam: the paradox
of Evolution education in Pakistan (Paper presented at the McGill Symposium
on Islam and Evolution, Montreal, Canada).
Asghar, A, Wiles, J, Asiyah, L, Hamidah, N, & Alters, B. (2009b). Islam, culture, and
evolutionary science: evolution education in Indonesia (Paper presented at the
McGill Symposium on Islam and Evolution, Montreal, Canada).
Asghar, A, BouJaoude, S, Wiles, J, & Alters, B. (2010a). Islam, evolutionary science,
and education. Paradoxes and challenges in Muslim cultures and societies
(Paper presented at the National Association for Research in Science
Teaching (NARST) Conference, Philadelphia, March 2010).
Asghar, A, Wiles, J, & Alters, B. (2010b). Religion and science: Theistic and
scientific perspectives on the origin and evolution of life in the Pakistani
high school biology curriculum. Journal of Biological Education, 42, 65–71.
Asghar Evolution: Education and Outreach 2013, 6:10 Page 11 of 12
http://www.evolution-outreach.com/content/6/1/10Asghar, A, Hameed, S, & Farahani, NK. (2012). Islam and evolutionary science: a
comparative analysis of biological evolution in science education curricula from
Muslim countries (Paper presented at the Annual meeting of the American
Educational Research Association (AERA), Vancouver, April 2012).
Berkman, MB, Pacheco, JS, & Plutzer, E. (2008). Evolution and creationism in
America’s classrooms: a national portrait. PLoS Biology, 6(5), e124. http://www.
plosbiology.org/article/info:doi/10.1371/journal.pbio.0060124.
BouJaoude, S, & Dagher, ZR. (2009). The world of science education: Arab states.
Rotterdam, The Netherlands: Sense Publishers.
BouJaoude, S, Asghar, A, Wiles, JR, Jaber, L, Sarieddine, D, & Alters, B. (2010).
Biology professors' and teachers' positions regarding biological evolution
and evolution education in a Middle Eastern society. International Journal of
Science Education, 33, 979–1000.
Branch, G. (2008). Creationism as a global phenomenon. In RH Robbins & M
Cohen (Eds.), Darwin and the Bible: the cultural confrontation (pp. 137–151).
Boston: Allyn & Bacon.
Branch, G, Scott, EC, & Rosenau, J. (2010). Dispatches from the evolution wars:
shifting tactics and expanding battlefields. Annual Review of Human Genetics
and Genomics, 11, 317–338.
Bucaille, M. (1982). The Bible, the Quran, and science: The Holy Scriptures examined
in the light of modern knowledge. New York: Tahrike Tarsile Quran, Inc.
Carlesen, S. (1991). Effects of new biology teachers’ subject-matter knowledge on
curricular planning. Science Education, 75(6), 631–647.
Clément, P, Quessada, MP, Laurent, C, & Carvalho, G. (2008). Science and religion:
evolutionism and creationism in education: a survey of teachers’ conceptions
in 14 countries. In Paper presented at the XIII IOSTE Symposium, Izmir (Turkey),
21–26 September.
Cobern, W. (2000). The nature of science and role of knowledge and belief.
Science & Education, 9(3), 219–246.
Cole, J. (1993). Islam and creationism. National Center for Science Education (NCSE)
Reports, 13, 18.
Cristillo, L. (2008). Religiosity, education and civic belonging: Muslim youth in New
York City public schools. New York: Teachers College Press.
Dagher, Z, & BouJaoude, S. (1997). Scientific views and religious beliefs of college
students: the case of biological evolution. Journal of Research in Science
Teaching, 34(5), 429–455.
Dagher, Z, & BouJaoude, S. (2005). Students’ perceptions of the nature of
evolutionary theory. Science Education, 89(3), 378–391.
Dagher, Z, & BouJaoude, S. (2011). Science education in Arab states: bright future
or status quo? Studies in Science Education, 47(1), 73–101.
Demers, P. (2006). Voices for evolution. Royal Society of Canada. http://ncse.com/
files/pub/evolution/Voices_3e.pdf. Accessed 11 March 2013.
Deniz, H, Donnelly, L, & Yilmaz, I. (2008). Exploring the factors related to
acceptance of evolutionary theory among Turkish preservice biology
teachers: toward a more informative conceptual ecology for biological
evolution. Journal of Research in Science Teaching, 45(4), 420–443.
Derayeh, M, & Turgay, U. (2009). Creation and evolution in the Canadian and
Turkish schools: a case study. Paper presented at the McGill Symposium on
Islam and Evolution at McGill University.
Diekhoff, GM. (1983). Testing through relationship judgements. Journal of
Educational Psychology, 75(2), 227–233.
Donnelly, LA, Kazempour, M, & Amirshokoohi, A. (2000). High school students’
perceptions of evolution instruction: acceptance and evolution learning
experiences. Research in Science Education, 39(5), 643–660.
Eldredge, N. (2000). The triumph of evolution and the failure of creation. New York:
W. H. Freeman & Company.
Futuyama, DJ. (1995). Science on trial: the case for evolution (p. 1995). Sunderland,
MA: Sinaur Publishers.
Glaser, B, & Strauss, A. (1967). The discovery of grounded theory: strategies for
qualitative research. Chicago: Aldine Publishing Company.
Haidar, AH. (1997). Arab prospective science teachers' world view:
presuppositions towards nature. International Journal of Science Education, 19
(9), 1093–1109.
Haidar, AH. (1999). Emirates pre-service and in-service teachers' views about the
nature of science. International Journal of Science Education, 21(8), 807–822.
Haidar, AH. (2002). Emirates secondary school science teachers' perspectives on
the nexus between modern science and Arab culture. International Journal of
Science Education, 24(6), 611–626.
Hameed, S. (2008). Bracing for Islamic creationism. Science, 322(2008), 1637–1638.
Hokayem, H, & BouJaoude, S. (2008). College students’ perception of the theory
of evolution. Journal of Research in Science Teaching, 45(4), 395–419.Inter-Academy Panel. (2006). Inter-Academy Panel statement on the teaching of
evolution. http://ncse.com/media/voices/interacademy-panel. Accessed 10
September 2010.
Khan, MA. (1979). Islam on origin and evolution of life. Delhi: Idarah-i-Adabiyat.
Kim, SU, & Nehm, R. (2011). A cross-cultural comparison of Korean and American
science teachers' views of evolution and the nature of science. International
Journal of Science Education, 33(2), 197–227.
Larson, EJ. (2003). Trial and error: the American controversy over creation and
evolution (3rd ed.). New York: Oxford University Press.
Lawson, AE. (1999). A scientific approach to teaching about evolution and special
creation. The American Biology Teacher, 61, 266–274.
Lincoln, YS, & Guba, EG. (1985). Naturalistic inquiry. Newbury Park, CA: Sage.
Lombrozo, T, Thanukos, A, & Weisberg, M. (2008). The importance of
understanding the nature of science for accepting evolution. Evolution:
Education and Outreach, 1(3), 290–298.
Long, DE. (2012). The politics of teaching evolution, science education standards,
and being a creationist. Journal of Research in Science Teaching, 49(1), 122–
139.
Mansour, N. (2008). The experiences and personal religious beliefs of Egyptian
science teachers as a framework for understanding the shaping and
reshaping of their beliefs and practices about science-technology-society
(STS). International Journal of Science Education, 30(12), 1605–1634.
Mansour, N. (2011). Science teachers' views of science and religion vs. the. Islamic
perspective: conflicting or compatible? Science Education, 95(2), 281–309.
Maxwell, JA. (2005). Qualitative research design: an interactive approach (2nd ed.).
Thousand Oaks, CA: Sage Publications.
Ministry of Education, Government of Pakistan. (2000). National curriculum:
biology for grades X1-XII. Curriculum Wing, Ministry of Education.
Moore, R. (2001). Educational malpractice: why do so many biology teachers
endorse creationism? The Skeptical Inquirer, 25, 38–43.
Moore, R. (2004). How well do biology teachers understand the legal issues
associated with the teaching of evolution? BioScience, 54(9), 860–865.
Moore, R, & Kraemer, K. (2005). The teaching of evolution and creationism in
Minnesota. The American Biology Teacher, 67(8), 457–466.
National Academy of Sciences (NAS). (2008). Science, evolution, and creationism.
Washington, DC: National Academies. http://www.nap.edu/catalog.php?
record_id=11876. Accessed 14 March 2012.
National Science Teachers Association (NSTA). (2000). Position statement: the
nature of science. http://www.nsta.org/about/positions/natureofscience.aspx.
Accessed 19 September 2010.
Nehm, RH, & Schonfeld, IS. (2007). Does increasing biology teacher knowledge of
evolution and the nature of science lead to greater preference for the
teaching of evolution in schools? Journal of Science Teacher Education, 18(5),
699–723.
Niyozov, S, & Pluim, G. (2009). Teachers' perspectives on the education of Muslim
students: a missing voice in Muslim education research. Curriculum Inquiry, 39
(5), 637–677.
Pew Research Center. (2011). The future of the global Muslim population:
projections for 2010–2030. http://pewresearch.org/pubs/1872/muslim-
population-projections-worldwide-fast-growth. Accessed 5 January 2012.
Plutynski, A. (2010). Should intelligent design be taught in public school science
classrooms? Science & Education, 19(6–8), 779–795.
Poole, M. (1996). “… For more and better religious education”. Science &
Education, 5(12), 165–174.
Quddus, MA. (1971). The Quranic idea of evolution. Delhi: Idara-i-Adabiyat.
Remtulla, A. (1993). The reaction of Muslim Arab scholars to the Darwinian
revolution. Muslim Education Quarterly, 10, 57–64.
Rutledge, ML, & Mitchell, MA. (2002). High school biology teachers’ knowledge
structure, acceptance, and teaching of evolution. The American Biology
Teacher, 64(1), 21–28.
Rutledge, ML, & Warden, MA. (2000). Evolutionary theory, the nature of science,
and high school biology teachers: critical relationships. The American Biology
Teacher, 62(1), 23–31.
Sanders, M. (2010). Teaching evolution in a multi-cultural society: teachers’ concerns
and management strategies for coping with conflict. Southern African
Association for Research in Mathematics, Science and Technology Education
(SAARMSTE). Pinetown, South Africa: University of KwaZulu-Natal.
Sanders, M, & Ngxola, N. (2009). Identifying teachers’ concerns about teaching
evolution. Journal of Biological Education, 43(3), 121–128.
Sayin, U, & Kence, A. (1999). Islamic scientific creationism: a new challenge in
Turkey. National Center for Science Education (NCSE) Reports, 19, 18–20.
Asghar Evolution: Education and Outreach 2013, 6:10 Page 12 of 12
http://www.evolution-outreach.com/content/6/1/10Scharmann, LC, & Harris, WM. (1992). Teaching evolution: understanding and
applying the nature of science. Journal of Research in Science Teaching, 29(4),
375–388.
Scott, EC. (2004). Evolution vs. creationism: an introduction. Berkeley, CA: University
of California Press.
Seidman, I. (1998a). Interviewing as qualitative research: a guide for researchers in
education and the social sciences (2nd ed.). NY: Teachers College Press.
Seidman, I. (1998b). Interviewing as qualitative research (pp. 95–112). New York:
Teachers College Press.
Selby, K. (1992). The Islamic schooling movement in the United States. Teacher’s
experiences in one full time Islamic school. Muslim Education Quarterly, 9,
35–48.
Shanavas, TO. (1999). Islam does not inhibit science. National Center for Science
Education (NCSE) Reports, 19, 36–37.
Shanavas, TO. (2008). Islam does not inhibit science. http://free-minds.org/forum/
index.php?topic=16949.0 Accessed 25 June 2012.
Shankar, G, & Skoog, GD. (1993). Emphasis given evolution and creationism by
Texas high school biology teachers. Science Education, 77(2), 221–233.
Southerland, SA, Sinatra, GM, & Matthews, MR. (2001). Belief, knowledge, and
science education. Educational Psychology Review, 13(4), 325–351.
Strauss, A, & Corbin, J. (1990). Basics of qualitative research: grounded theory
procedures and techniques. Newbury Park, CA: Sage Publications.
Strauss, A, & Corbin, J. (1998). Basics of qualitative research: procedures and
techniques for developing grounded theory (2nd ed.). London: Sage.
Tatina, R. (1989). South Dakota high school biology teachers and the teaching of
evolution and creationism. The American Biology Teacher, 51, 275–280.
Trani, R. (2004). I won't teach evolution, it's against my religion: and now for the
rest of the story. The American Biology Teacher, 66, 419–442.
Zaman, V. (2003). Life sciences for the non-scientists. Singapore: World scientific.
Ziadet, AA. (1986). Western science in the Arab world: the impact of Darwinism,
1860–1930. London: The Macmillan Press Ltd.
Zine, J. (2001). Muslim youth in Canadian schools: education and the politics of
religious identity. Anthropology & Education Quarterly, 32(4), 399–423.
doi:10.1186/1936-6434-6-10
Cite this article as: Asghar: Canadian and Pakistani Muslim teachers’
perceptions of evolutionary science and evolution education. Evolution:
Education and Outreach 20136:10.Submit your manuscript to a 
journal and beneﬁ t from:
7 Convenient online submission
7 Rigorous peer review
7 Immediate publication on acceptance
7 Open access: articles freely available online
7 High visibility within the ﬁ eld
7 Retaining the copyright to your article
    Submit your next manuscript at 7 springeropen.com
